organic compounds 



9 



Acta Crystallographica Section E 

Structure Reports 
Online 



ISSN 1600-5368 

2-[4-(2-Chloroacetyl)phenyl]-2-methyl-1- 
(pyrrolidin-1 -yl)propan-1 -one 

Dong-mei Ren 

Security and Environment Engineering College, Capital University of Economics and 
Business, Beijing 10070, People's Republic of China 
Correspondence e-mail: nanoren@126.com 

Received 30 June 2013; accepted 22 July 2013 

Key indicators: single-crystal X-ray study; T = 293 K; mean o-(C-C) = 0.009 A; 
R factor = 0.060; wR factor = 0.069; data-to-parameter ratio = 8.4. 



The asymmetric unit of the title compound, C16H20CINO2, 
contains two molecules in which the dihedral angles between 
the benzene ring and the plane of the amide unit are 77.4 (1) 
and 81.1 (1)°. In both molecules, the five-membered ring 
adopts an envelope conformation with one of the j6-C atoms as 
the flap. In the crystal, molecules are connected via C— H- ■ -O 
hydrogen bonds, forming chains along the fo-axis direction. 
These chains are further linked by C— H- ■ -it interactions, 
forming a three-dimensional network. 

Related literature 

For background to applications of the title compound, see: 
Krauss et al. (2001). For the synthetic procedure of the title 
compound, see: Krauss et al. (1995). 




Experimental 

Crystal data 

C16H20CINO2 
Mr = 293.78 
Monoclinic, Pc 
a = 8.7380 (17) A 
b = 6.1660 (12) A 
c = 28.670 (6) A 
P = 95.95 (3)° 



V = 1536.4 (5) A" 
Z = 4 

Mo Ka radiation 
jU = 0.25 mm^' 
T = 293 K 

0.30 X 0.20 X 0.10 mm 



Data collection 

Emaf-Nonius CAD-4 
diffractometer 

Absorption correction: xfr scan 
(North et al., 1968) 
r„i„ = 0.929, r„„ = 0.976 

5766 measured reflections 

Refinement 

R[F^ > 2a{F^)] = 0.060 

wR{F^) = 0.069 

S = 0.92 

3048 reflections 

361 parameters 

2 restraints 

H-atom parameters constrained 



Table 1 

Hydrogen-bond geometry (A, °). 



3048 independent reflections 
1538 reflections with / > 2a(l) 
RiM = 0.093 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



A/)„ax = 0.16 e A"' 

Ap„i„ = -0.19 e A"' 

Absolute structure: Flack (1983), 

200 Friedel pairs 
Absolute structure parameter: 

0.06 (7) 



Cg2 and Cg4 are the centroids of the C9-C14 and C25-C30 rings, respectively. 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H- - A 


C4-H4A- ■ 01' 


0.97 


2.53 


3.427 (9) 


153 


C32-H32B- ■ 01' 


0.97 


2.35 


3.136 (8) 


138 


C18-H18B- ■ Cgr 


0.97 


2.73 


3.448 (7) 


131 


C4-H4B- ■ Cgl 


0.97 


2.89 


3.728 (9) 


145 


C23-H23B- ■ -CgT" 


0.96 


2.98 


3.932 (6) 


171 


Symmetry codes: (i) x, y — 


i,z;(ii).i 


— 1, y, z; (iii) x, 


-y + l,z-i. 





Data collection: CAD-4 Software (Enraf-Nonius, 1985); cell 
refinement: CAD-4 Software; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXS97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL. 

This study was supported financially by the Scientific 
Research Project of Beijing Education Commission and the 
Scientific Research Level Project of Beijing Education 
Commission Foundation. The author thanks the Center of 
Testing and Analysis, Beijing University of Science and 
Technology, for the data collection. 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: VM2196). 
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2-[4-(2-Chloroacetyl)phenyl]-2-methyl-l -(pyrrolidin-1 -yl)propan-l -one 
Dong-mei Ren 

Comment 

The title compound (1) is an important intemiediate in the synthesis of [(piperidinoalkanoyl)phenyl]propionates, which 
can be utilized to synthesize antihistaminics (Krauss et al, 2001). 

The molecular structure of (I) is shown in Fig. 1. There is a intermolecular contact C — in the title compound, 
forming molecular chains (Table 1, Fig. 2). The crystal packing is further controlled by C — ^■■•n interactions [CI 8 — 
H18B-Cg4 distance of 2.730 A, C4— H4B-Cg2 distance of 2.890 A and C23— H23B-Cg2 distance of 2.980 A (Cg4 
and Cg2 are the centroids of the rings defined by the atoms C25 — C30 and C9 — C14, respectively)]. 

The dihedral angles between the benzene ring and the plane of the amide are 77.4 (1)° and 81.1 (1)°, respectively. The 
conformation of 5-memebred rings are both envelope with the tip atoms C3 and CI 8, respectively. 

Experimental 

The title compound, (1) was prepared by a method reported in literature (Krauss et al, 1995). The crystals were obtained 
by dissolving (I) (0.1 g) in methanol (30 ml) and evaporating the solvent slowly at room temperature for about 8 d. 

Refinement 

All H atoms were positioned geometrically and constrained to ride on their parent atoms, with C — H = 0.93 A for 
aromatic H, 0.96 A for alkyl H and 0.97 A for other H, respectively. The L'iso(H) = xf/eq(C), where x = 1.2 for aromatic H 
and X = 1 .5 for other H. 

Computing details 

Data collection: CAD-4 Software (Enraf-Nonius, 1985); cell refinement: CAD-4 Software (Enraf-Nonius, 1985); data 
reduction: XCAD4 (Harms & Wocadlo, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXS97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of (I), with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% 
probability level. 




N / 1 / V~ 



Figure 2 

A packing diagram of (I) showing C — H - O interactions. 



2-[4-(2-Chloroacetyl)phenyl]-2-methyl-1 -(pyrrolidin-l -yl)propan-1 -one 



Crystal data 

C,6H2oClN02 

M, = 293.78 
Monoclinic, Pc 
Hall symbol: P -2yc 
fl = 8.7380 (17) A 
^ = 6.1660 (12) A 
c = 28.670 (6) A 
y9 = 95.95 (3)° 



V= 1536.4 (5) A^ 
Z=4 

F(000) = 624 

Z)x= 1.270 Mgm-3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 25 reflections 

61 = 9-12° 

ji = 0.25 mm"' 
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r=293 K 
Block, colourless 

Data collection 

Enraf-Nonius CAD-4 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 

0)126 scans 

Absorption correction: y/ scan 
(North ef a/., 1968) 

r„,„ = 0.929, = 0.976 
5766 measured reflections 

Refinement 

Refinement on 
Least-squares matrix: fiiU 

> 2(t(7^)] = 0.060 
wR{F^) = 0.069 
5 = 0.92 
3048 reflecfions 
361 parameters 
2 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



0.30 X 0.20 X 0.10 mm 



3048 independent reflections 
1538 reflections with /> 2a{I) 
i?in, = 0.093 

^max 25.5 , ^min 1 

A = 0^10 
A: = -7^7 
/ = -34^34 

3 standard reflections every 200 reflections 
intensity decay: 1% 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 

where P = + 2F,^)I2 

(A/(TVax< 0.001 

A/)„ax = 0.16eA-3 
Ap„,,„ = -0.19eA-3 

Absolute structure: Flack (1983), 200 Friedel 
pairs 

Flack parameter: 0.06 (7) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal sjmimetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted if -factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > (t{F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




cu 


-0.2012 (2) 


0.1803 (4) 


0.78932 (8) 


0.1097 (8) 


01 


0.4889 (5) 


0.9996 (8) 


0.5934 (2) 


0.0921 (17) 


Nl 


0.3621 (6) 


0.7027 (9) 


0.5710 (2) 


0.0691 (16) 


CI 


0.3014 (8) 


0.8012 (16) 


0.5260 (2) 


0.088 (2) 


HIA 


0.3851 


0.8359 


0.5076 


0.105* 


HIB 


0.2463 


0.9339 


0.5315 


0.105* 


02 


-0.1115(6) 


0.5903 (12) 


0.75207 (18) 


0.116(2) 


C2 


0.1938 (8) 


0.6382 (13) 


0.5003 (2) 


0.092 (2) 


H2A 


0.0912 


0.6979 


0.4935 


0.110* 


H2B 


0.2316 


0.5932 


0.4712 


0.110* 


C3 


0.1942 (9) 


0.4580 (16) 


0.5331 (3) 


0.116(3) 


H3A 


0.0911 


0.4409 


0.5422 


0.140* 
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Atomic displacement parameters (A^) 
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-0.002 (3) 


C15 


0.069 (4) 




0.067 (5) 


0.074 (5) 


0.038 (4) 


0.003 (4) 


-0.003 (4) 


C16 


0.072 (4) 




0.088 (6) 


0.101 (6) 


0.009 (5) 


0.032 (4) 


-0.026 (5) 


C12 


0.0863 (14) 
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-0.0210(11) 


0.042 (2) 
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0.006 (4) 
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0.004 (4) 


0.020 (4) 


0.011 (5) 


C19 


0.086 (6) 




0.083 (6) 


0.145 (8) 


0.016 (5) 


0.046 (6) 


0.041 (6) 
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Geometric parameters (A, °) 


Cll— C16 


1.756 (6) 


C12— C32 


1.757 (7) 


01— C5 


1.256 (8) 


03— C21 


1.246 (7) 


Nl— C5 


1.341 (8) 


04— C31 


1.237 (9) 


Nl— CI 


1.475 (8) 


N2— C21 


1.326 (6) 


Nl— C4 


1.502 (8) 


N2— C17 
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CI— C2 


1.515 (10) 


N2— C20 
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0.9700 
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C12— C15 
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C4— C3— C2 
C4— C3— H3A 
C2— C3— H3A 
C4— C3— H3B 
C2— C3— H3B 
H3A— C3— H3B 
C3— C4— Nl 
C3— C4— H4A 
Nl— C4— H4A 
C3— C4— H4B 
Nl— C4— H4B 
H4A— C4— H4B 
01— C5— Nl 
Ol— C5— C6 
Nl— C5— C6 
C5— C6— C9 
C5— C6— C8 
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C5— C6— C7 
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107.5 (6) 
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110.2 
110.2 
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C18— C19— H19B 
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C19— C20— H20A 
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03— C21— C22 
N2— C21— C22 
C23— C22— C25 
C23— C22— C24 
C25— C22— C24 
C23— C22— C21 
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C22— C23— H23C 
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106.8 (4) 
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108.6 (4) 
109.5 
109.5 
109.5 
109.5 
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CIO— C9— C14 


117.5 (6) 


C26— C25— C30 


117.5 (6) 


CIO— C9— C6 


120.4 (6) 


C26— C25— C22 


120.7 (5) 


C14— C9— C6 


122.1 (5) 


C30— C25— C22 


121.6 (6) 


09— CIO— CI 1 


121.0 (6) 


C25— C26— C27 


123.0 (6) 


C9— CIO— HlOA 


119.5 


C25— C26— H26A 


118.5 


Cll— CIO— HlOA 


119.5 


C27— C26— H26A 


118.5 


C12— Cll— CIO 


121.3 (6) 


C26— C27— C28 


119.4 (7) 


C12— Cll— HllA 


119.4 


C26— C27— H27A 


120.3 
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C13— C12— Cll 
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C9— C14 — H14A 
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C29— C30— H30A 


119.4 


C13— C14— H14A 


119.4 


C25— C30— H30A 


119.4 


02— C15— C16 


125.2 (7) 


04— C31— C32 


120.0 (8) 


02— C15— C12 


118.0(7) 


04— C31— C28 


121.4 (8) 


C16— C15— C12 


116.8 (6) 


C32— C31— C28 


118.6 (7) 


C15— C16— Cll 


111.6 (5) 
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116.5 (7) 


C15— C16— H16A 


109.3 
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108.2 
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108.2 
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109.3 


C31— C32— H32A 
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C5— Nl— CI— C2 


-175.6 (6) 


C21— N2— C17— C18 


-173.2 (6) 


C4— Nl— CI— C2 


0.9 (9) 


C20— N2— C17— C18 


8.0 (7) 


Nl— CI— C2— C3 


2.2 (9) 


N2— C17— C18— C19 


-15.1 (8) 


CI— C2— C3— C4 


-5.1 (11) 


C17— C18— C19— C20 


17.4(10) 


C2— C3— C4— Nl 


5.7(11) 


C18— C19— C20— N2 


-12.2(10) 


C5— Nl— C4— C3 


172.3 (7) 


C21— N2— C20— C19 


-176.7 (7) 


CI— Nl— C4— C3 


-3.9 (9) 


C17— N2— C20— C19 


2.0 (8) 


CI— Nl— C5— 01 


-2.0 (10) 


C17— N2— C21— 03 


6.2 (9) 


C4— Nl— C5— 01 


-177.7(7) 


C20— N2— C21— 03 


-175.2 (7) 


CI— Nl— C5— C6 


176.8 (6) 


C17— N2— C21— C22 


-176.3 (5) 


C4— Nl— C5— C6 


1.1(11) 


C20— N2— C21— C22 


2.3 (9) 


01— C5— C6— C9 


121.9 (7) 


03— C21— C22— C23 


-110.9 (6) 


Nl— C5— C6— C9 


-56.8 (8) 


N2— C21— C22— C23 


71.6(7) 


Ol— C5— C6— C8 


3.2(10) 


03— C21— C22— C25 


122.5 (6) 
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—179,0 (6) 




r^'^c t~^'^£. /~^^n 

CzZ — Cz5 — Czo — Cz7 


1 T 1 n / z\ 

—171.7 (5) 


C9 — C 1 U — C 1 1 — L 1 Z 
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-4.0 (9) 
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1 / 1 A\ 
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/~<1A 
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179.8 (7) 




C26 — C27 — C28 — C3 1 
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-4.1 (10) 
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-3.6 (9) 


/~^1C /^l'? 

C 1 5 — C 1 z — C 1 3 — C 1 4 


1 no c i 

178.5 (6) 
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-176.6 (6) 
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O A /A\ 
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1 9 (1\ 

iOj.Z yl ) 




P9Q P98 P^l 04 
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C13— C12— C15— C16 
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C29— C28— C31— C32 


166.1 (6) 


Cll— C12— C15— C16 


167.9 (7) 




C27— C28— C31— C32 


-6.4 (9) 


02— CI 5— CI 6— Cll 


5.8(11) 
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C12— C15— C16— Cll 


-176.5 (5) 




C28— C31— C32— C12 


-168.6 (5) 


Hydrogen-bond geometry (A, °) 










Cg2 and Cg4 are the centroids of the C9-C14 and C25-C30 rings, respectively. 




D—R-A 




D—Yi 


H-^ D-A 


D—a-A 


C4— H4yi-0P 




0.97 


2.53 3.427 (9) 


153 


C32— H325-01' 




0.97 


2.35 3.136 (8) 


138 


C18— H185"Cg4" 




0.97 


2.73 3.448 (7) 


131 


C4— H4S-Cg2 




0.97 


2.89 3.728 (9) 


145 


C23— H23S-Cg2"' 




0.96 


2.98 3.932 (6) 


171 



Symmetry codes: {i)x,y-\,z; (ii)x-l,>', z; (iii)^:, -y+l, z-1/2. 
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